Based on reports from the workers' compensation system and a sentinel health provider network, latex gloves may be one of the most prevalent sources of occupational skin disorders in Washington State's health care industry. To gather information to understand and address this problem, questionnaires were distributed to 105 acute care hospitals in Washington State. Employee health and infection control specialists were queried on their knowledge about latex
allergy, the perceived extent of the problem, and the actions taken to address the problem. With 95 of the hospitals returning completed questionnaires (93% response rate), 30% reported having problems with latex allergies among employees in their facility, with most reporting two or fewer cases. Adequate knowledge was found about the causes and effects of latex allergies, but definite knowledge gaps existed. More than 60% of all of the hospitals surveyed had made some type of glove alternatives available to affected employees, 4% had designated latex free zones, 4% had cleaned to remove latex dust, and 7% had done nothing to address the issue. T he Washington State Department of Labor and Industries (L&I), Safety and Health Assessment and Research for Prevention (SHARP) Program, in cooperation with the National Institute for Occupational Safety and Health (NIOSH), conducts surveillance of occupational skin disorders (Kaufman, 1998) . On a quarterly basis, SHARP downloads and tabulates workers' compensation claims data for work related skin disorders (dermatitis) from the State Fund database. Approximately 1,500 dermatitis claims are filed each year in Washington State, with approximately 1,100 (75%) of those accepted for benefits. In addition, a network of sentinel medical providers has been established, principally in King and Yakima counties, to report dermatitis case information to the program on a monthly basis, regardless of application for workers' compensation benefits.
Once sensitized, exposure to a small amount oflatex can cause a number ofhealth effects such as rhinitis, conjunctivitis, urticaria, asthma, anaphylactic reactions, and even death.
Approximately 80 cases per year have been reported from this network of 45 physicians. Data from the workers' compensation system indicate that for dermatitis claims filed between 1994 and 1998, the health care industry had the third most claims, accounting for 7% of these claims, behind "eating and drinking establishments" and "agricultural production-crops." Of these health care industry claims, 31% were from gloves, 19% from unspecified chemicals, and 17% from soap and detergent. The majority of these claimants were nursing aides or orderlies (31%), dental assistants (7.5%), health aides (7%), and maids or housemen (7%). The workers' compensation system is not an effective measure of the magnitude of the latex problem because the data are not coded to allow identification of latex related cases. In addition, many hospitals are self insured. Thus, detailed information related to medical only claims is not readily available through the State Fund database.
The data reported by the sentinel provider's network revealed a more source specific situation. "Latex gloves or products," "soap and water," and "cleaning agents" accounted for 12%, 11%, and 6% of reported cases for all workers, respectively. Reports from the sentinel providers also showed the industries most frequently involved were "health services" with 18%, "transportation equipment manufacturing" with 7%, and "eating or drinking places" with 6% of the cases.
These summaries, in combination with numerous journal (Buback, 1992; Eghrari-Sabet, 1993; Hunt, 1995 Hunt, , 1996 Slater, 1992; Sussman, 1995; Vandenplas, 1995; Watts, 1998) , and trade magazine articles Hospital Employee Health, 1991; Shama, 1993; Truscott, 1995) , case studies (De Zotti, 1992) and activities focused on latex allergies (American College of Allergy, Asthma, and Immunology, 1995; American Nurses Association, 1996; Latex Allergy Information Service, 1995; U.S. Department of Health and Human Services, 1996; Williams, 1994) , indicate a significant concern for United States workers exposed to latex on the job. In addition to latex gloves, medical equipment and other common products often contain latex. Berky (1992) , Yassin (1994) , and Arellano (1992) estimate between 0% and 17% of health care workers, depending on specific occupations, have been sensitized to latex. Exposure to latex proteins can cause individuals to become sensitized to 298 latex. Once sensitized, exposure to a small amount of latex can cause a number of health effects such as rhinitis, conjunctivitis, urticaria, asthma, anaphylactic reactions, and even death.
To better understand the knowledge and needs of the health care industry in relation to latex allergies among employees, a survey was conducted of acute care hospitals in Washington State.
METHODS
A one page, two sided questionnaire (see Table 1 ) was mailed to both the employee health nurse (EHN) and infection control practitioner (ICP) at all 105 acute care hospitals in Washington State, as listed in a state medical directory (Washington State Medical Association, 1996) . These professionals were considered the most likely people to be aware of and responsible for managing the issues related to latex in the facility.
The questionnaire identified respondents' job responsibilities, followed by questions designed to estimate the potential magnitude of the problem (e.g., number of potentially exposed employees, number of recognized latex related cases, and whether they perceive a latex problem at the facility). The size of the facility was independently estimated by the number of beds, as reported in the state medical directory.
Two series of questions were asked to determine the respondents' awareness of the problem of latex allergy and of health effects associated with exposure to latex proteins. For both sets of questions, two outcomes, one rarely found in the literature (i.e, nausea) (Truscott, 1995) and one never found in the literature (i.e., blindness) were added to the list of possible responses. These served as negative controls as well as an internal validity check. To determine what facilities have done to reduce or prevent problems related to latex exposure, a series of questions was asked about the implementation of any of the listed changes, and whether these changes had been effective. No differentiation was made between a facility wide change and one available only to those needing the change.
The initial mailings were sent out in April 1996, followed by reminder postcards and follow up questionnaires to non-respondents. Follow up was completed in July with telephone calls to all of the non-responding hospitals. Response was considered adequate if either the EHN or ICP completed a survey. Eleven facilities had questionnaires returned from both the EHN and ICP. To eliminate potential bias in choosing a responder from these 11 hospitals, one of the two responder's questionnaires was randomly chosen for inclusion.
RESULTS
A total of 105 hospitals in Washington State were sent questionnaires. Of these, 3 were deemed ineligible, with 1 facility restructured as a rehabilitation center and the other 2 merging with other facilities. The overall response rate was 93% (95 of 102 hospitals). Of the completed questionnaires, 75% were from mailed in responses and 25% by telephone. Most respondents had employee health nursing or infection control practice responsi- bilities and many had multiple responsibilities in their job , as shown in Figure 1 . The median number of employees reported to be potentially exposed to latex gloves or other medical equipment was between 250 and 1,000 employees (see Figure 2 ). Facility size was estimated by the number of beds in the facility. This distribution is also shown in Figure 2 and has a median of between 100 and 250 beds. Figure 3 shows the median number of latex allergy cases reported by the hospitals was between one and two, while the median number of workers' compensation claims was O. Only seven of the hospitals had more than 10 cases with a maximum of 20 and only one had more than 7 workers' compensation claims, with a maximum of 10. Thirty percent of the hospitals reported their facilities had problems from exposure to latex.
When an estimate of the prevalence of latex allergy in the facilities is made based on the given exposed population categories, the median prevalence is less than 1%.
The larger facilities, having more than 250 workers exposed, had slightly more claims (1.5 versus 1.1) and allergy cases (1.8 versus 1.6) on average. The larger facilities also tended to report they had problems with latex in their facility. Table 2 summarizes the actions facilities had taken and the perceived effectiveness of these actions. In summarizing the data, a "yes" response was given if a facility had implemented the listed actions for specifi c employees, areas of the facility, or the entire facility. Between 60% and 76% of hospitals had enacted the simpler actions, such as changing glove material for an affected employee. Most hospitals had made interven-300 tions whether or not they felt latex was a problem in their facility. More than 95% of the hospitals found the alternate gloves to be effective in reducing the problem, regardless of the type of glove. Few hospitals (4%) had designated latex free zones or had cleaned areas specifically to remove latex dust, but those that had, also found their actions effective . Only 18% of facilitie s had switched to different gloves for coworkers in the vicinity of affected employees . In addition to the actions listed, 25% of the facilities indicated other actions had been taken, such as presenting education programs and writing policies. Only seven percent of the facilities reported no actions related to latex exposure control. All these facilities reported having no problem with latex.
Responses to the facility wide questions from the 11 hospitals in which both the EHN and Iep returned surveys were compared . Approximately 75% of the questions had the same answers for the two responders . A few discrepancies were found: • In one facility one respondent reported 10 cases while the other reported none. • In another facility one respondent reported "<10" employees were potentially exposed. • Another facility reported "250 to <1000" potentially exposed. Table 2 summarizes the questions related to "awareness and knowledge" of the latex problem. Most knew latex could sensitize individuals and could trigger allergic reactions in those previously sensitized, and slightly fewer respondents knew latex allergies could be caused by airborne exposure. Approximately 29% and 7% of the respondents believed nausea and blindness, respectively, could be caused by exposure to latex. Size of Hospital -, --_1-For the set of questions related to the health effects from exposure to latex, all responses relating to skin outcomes and anaphylactic reactions were answered "yes" by more than 80% of respondents. The more general allergic responses (e.g., rhinitis, conjunctivitis, asthma) were answered "yes" by approximately 75% of respondents.
To better understand the internal validity of the questionnaire, responses to the "blindness" and "nausea" questions were compared between the two different sections (see Table 3 ). When a respondent answered "yes" to one question, they were expected to also answer "yes" when the question was asked in a slightly different format. Nine of 95 individuals responded "yes" to either one or both of the questions referring to blindness. Five of these responded "yes" in both of the questions . A total of 31 individuals responded "yes" to either one or both of the questions referring to nausea, with 25 answering "yes" for both question s. 
DISCUSSION
This survey provides insight into the awareness of latex sensitivity in acute care hospitals, from the vantage of employee health nurses and infection control practitioners.
To better quantify the entire facility's latex problem and response to the problem, an interactive method, such as a focus group might better ensure broader knowledge about facility wide details, with individual questionnaires JUNE 2000, VOL. 48, NO.6 Figure 2. Percent of facilities responding (n = 95) with the given number of employees potentially exposed to latex and number of beds in the facility. Solid bar represents number of potentially exposed employees, dotted bar represents number of hospital beds.
to assess personal knowledge of the problem . The method used in this study may have required a fraction of the time onsite focus groups and surveys at 105 statewide . . facilities would have taken. However, some of the questions related to facility wide issues may not provide complete information about the entire facility. This survey was an efficient step in assessing the needs for addressing this problem . The survey instrument and the methodology used appear valid. Analysis of the responses from the 11 co-responder facilities indicates relying on only one informant from a facility poses a small risk of getting invalid results. It is unknown why there were large discrepancies between some responses from two of the facilities .
In general, respondents were well informed about the myriad health effects attributed to latex and latex gloves, although a substantial number were willing to ascribe the "control" health effects (i.e., nausea, blindness) to latex as well. Nausea is not typically associated with latex in the literature, though approximately 30% of respondents said exposure to latex caused that outcome. One explanation for this response may be because during the month of first mailing the questionnaire, a glove industry expert gave a presentation on latex allergies. The presentation was well attended by both ICPs and EHNs. Numerous times during the presentation, the expert listed the health effects caused by exposure to latex and one of them was nausea.
More disturbing is the fact that one in four respondents were unaware of the early warning signs of systemic hypersensitivity (i.e., rhinitis, conjunctivitis, asthma) which can result from latex allergy and exposure . Failure to recognize these may result in a missed opportunity to prevent the occurrence of more serious immunoglobulin E mediated illness , including asthma and anaphylaxis. This lack of knowledge indicates more education is needed .
The relative lack of knowledge about the ability of latex protein to adhere to glove powders, thus causing exposure, may reduce the effectiveness of a practical way to substantially reduce exposure by switching to powder free latex gloves (Tarlo 1994; Turjanmaa , 1990) . The current situation of having no standard for what is a powder free glove may make this type of intervention less effective, indicating latex free gloves would be more effective.
Most acute care hospitals had acted to address latex sensitivity. The authors' ability to evaluate the perceived effectiveness of interventions was limited because many 28.4%
6.3%
respondents did not provide an evaluation of their actions. Should similar instruments be used in future investigations, better directions are needed for this question. The authors also were unable to ascertain whether changes were facility wide, area wide, or on a case by case basis.
CONCLUSIONS
It is generally believed there are a large number of latex sensit ive workers in the health care industry and that these workers are at risk for life threatening allergic reactions. The assessments about the number of employees in facilities sensitive to latex conducted by these respondents may be underestimates, based on prevalence data found in the literature compared to the number estimated here . This may be, in part, because of underreporting of incidents by employees, employees are performing self diagnosis and treating the symptoms themselve s without involving the hospital infra structure, or employees with latex problems are quitting their jobs.
A majority of facilities had made some changes to address worker exposure to latex. Most of these had changed the types of gloves available. With the health care product industry developing and selling products contain- JUNE 2000, VOL. 48. NO.6 ing lower latex protein content, the amount of new latex protein introduced into the workplace should decrease. This will help prevent future employees from becoming sensitized early in their careers, but may not prevent those with current sensitization from responding to low levels of latex. Removing latex from the workplace may accomplish this. The level of knowledge about latex hazards appeared adequate for a basic understanding of the situation. More information is needed to ensure subtle symptoms, which can indicate sensitization, do not go unidentified, resulting in missed opportunities for prevention.
What Does This Mean for Workplace Application?
The level of knowledge about latex hazards appears adequate for a basic understanding of the situation, but more is required to ensure subtle symptoms and cases do not go unidentified, resulting in missed opportunities for prevention. Most facilities found that switching to powder free latex gloves, "hypoallergenic" latex gloves, and nonlatex gloves were effective control methods. The few facilities that had designated latex free zones or cleaned areas to remove latex dust also found those measures effective.
